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(g) Disc brake assembly. 

(57) A disc brake assembly for use with a disc 
rotor rotated together with wheel in a vehicle 
body is comprised of a pair of brake pads 
disposed to both sides of said disc rotor, a 
mounting member fixed to a stationary member 
of a vehicle and supporting each of the brake 
pads so as to be able to slide along a direction 
in parallel to a rotational axis of the disc rotor, a 
caliper member siidably supported on the 
mounting member so as to be movable in the 
axial direction of the disc rotor and for pressing 
each of the brake pads against faces of the disc 
rotor, respectively and a pair of retract springs 
disposed between at least one of the brake pads 
and the mounting member and urging the brake 
pad so as to separate from the disc rotor, each 
said spring having an arm portion fixed to an 
end portion of the brake pad in the rotational 
direction of the disc rotor, a top end portion 
supported on the mounting member and a curl 
portion which connects the arm portion with 
the top end portion so as to apply the elastic 
force to the brake pad, the curl portion being 
provided with at least one notch portion, re- 
spectively. 
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BACKGROUND OF THE INVENTION 



SUMMARY OF THE INVENTION 



1. Field of the Invention 

The present invention relates to a disc brake as- 
sembly for wheeled vehicles, and more particularly to 
a disc brake assembly including a retract spring which 
urges a brake pad to separate from a disc rotor. 

2. Description of the Prior Art 

A conventional disc brake assembly of this kind 
is disclosed, for example, in Japanese utility model 
application laid-open publication No.58(1983)-58124. 
This conventional disc brake assembly includes a 
disc rotor rotated together with a wheel in a body, a 
pair of brake pads disposed to both sides of said disc 
rotor, a mounting member fixed to a stationary mem- 
ber of a vehicle and supporting each of the brake 
pads so as to be able to slide in the parallel direction 
with respect to a rotational shaft of the disc rotor, a 
caliper member slidably supported on the mounting 
member so as to be movable in an axial direction of 
the disc rotor and pressing each of the brake pads 
against faces of the disc rotor, respectively and a re- 
tract spring disposed between an outer brake pad and 
the mounting member and urging the outer brake pad 
so as to separate from the disc rotor. The retract 
spring is formed to M-shape and is fixed to the rear 
surface of the outer brake pad at its about center por- 
tion. Both ends portion of the retract spring are elast- 
ically engaged with the mounting member. Thereby, 
when the disc brake assembly is operated and the 
outer brake pad is pressed toward the disc rotor by 
the caliper member, the retract spring is elastically 
deformed around the both end portions as fulcrum. 
When the operation of the disc brake assembly is re- 
leased, the outer brake pad is separated from the disc 
rotor by the elastic force of the retract spring and 
therefore it is prevented that the outer brake pad con- 
tacts with the disc rotor after the release of the oper- 
ation of the disc brake assembly. 

In the above conventional disc brake assembly, 
however, when the partial abrasion of the outer brake 
pad is generated in the circumferential direction, the 
end portion of the retract spring moves on the mount- 
ing member and therefore the elastic force of the re- 
tract spring is not obtained in case of the release of 
the operation of the disc brake. Accordingly, it is not 
able to separate the outer brake pad from the disc ro- 
tor after the release of the operation of the disc brake 
assembly and therefore the dragging phenomenon in 
which the contact between the outer brake pad and 
the disc rotor is maintained after the release of the 
operation of the disc brake assembly is generated. 



It is, therefore, an object of the present invention 
to provide an improved disc brake assembly which 
5 overcomes the above drawback. 

It is another object of the present invention to pro- 
vide an improved disc brake assembly which can rap- 
idly separate the brake pads from the disc rotor under 
any condition. 

10 In order to achieve these objects, a disc brake as- 

sembly for use with a disc rotor rotated together with 
wheel in a vehicle body is comprised of a pair of brake 
pads disposed to both sides of said disc rotor, a 
mounting member fixed to a stationary member of a 

15 vehicle and supporting each of the brake pads so as 
to be able to slide along a direction in parallel to a ro- 
tational axis of the disc rotor, a caliper member slid- 
ably supported on the mounting member so as to be 
movable in the axial direction of the disc rotor and for 

20 pressing each of the brake pads against faces of the 
disc rotor, respectively and a pair of retract springs 
disposed between at least one of the brake pads and 
the mounting member and urging the brake pad so as 
to separate from the disc rotor, each said spring hav- 

25 ing an arm portion fixed to an end portion of the brake 
pad in the rotational direction of the disc rotor, a top 
end portion supported on the mounting member and 
a curl portion which connects the arm portion with 
the top end portion so as to apply the elastic force to 

30 the brake pad, the curl portion being provided with at 
least one notch portion, respectively. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 Additional objects and advantages of the present 

invention will become more apparent from the follow- 
ing detailed description of preferred embodiments 
thereof when considered with reference to the attach- 
ed drawings, in which: 
40 Fig.1 is a side view of a first embodiment of a disc 

brake assembly in accordance with the present 
invention; 

Ftg .2 is an elevational view of a first embodiment 
of a disc brake assembly in accordance with the 
45 present invention; 

Fig.3 is a partially top view which sees from an ar- 
row A in Fig.2; 

Ftg.4 is a partially sectional view taken substan- 
tially along the line B - B of Fig.2; 

so Fig.5 is a top view which shows a retract spring 

of a first embodiment of a disc brake assembly in 
accordance with the present invention; 
Fig. 6 is a side view which shows a retract spring 
of a first embodiment of a disc brake assembly in 

55 accordance with the present invention; 

Fig.7 is a side view which sees from an arrow C 
in Fig.6; 

Fig.8 is a top view which shows a retract spring 
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of a second embodiment of a disc brake assembly 
in accordance with the present invention; 
Fig.9 is a side view which shows a retract spring 
of a second embodiment of a disc brake assembly 
in accordance with the present invention; and 5 
Fig. 10 is a side view which sees from an arrow D 
in Fig.9. 



DESCRIPTION OF THE PREFERRED 
EMBODIMENTS ~ 



10 



A disc brake assembly constituted in accordance 
with preferred embodiments of the present invention 
will be described with reference to the attached draw- 
ings. 15 

Referring to Fig.1 to Fig.3, there is schematically 
illustrated a disc brake assembly 10 which includes a 
disc rotor 1 t a pair of brake pads (an inner brake pad 
2, an outer brake pad 4), a mounting inember 3, a cal- 
iper member 5 and retract springs 8. The inner brake 20 
pad 2 and the outer brake pad 4 are disposed on both 
side of the disc rotor 1 which is rotated with the wheel 
in a body, respectively. 

The inner brake pad 2 is provided with a pair of 
ear portions (not shown) which are outwardly project- 25 
ed at center portion of both end in the rotational di- 
rection of the disc rotor 1 of its backing plate, respec- 
tively. The respective ear portions(not shown) are fit- 
ted into a pair of groove portions (not shown) which 
are formed in pad receiving portions (not shown) of 30 
arm portions 3a, 3b of the mounting member 3 (the 
mounting member 3 is fixed to a part of a vehicle body 
at an inner side of the disc rotor 1), respectively, 
whereby the inner brake pad 2 is slidably supported 
on the arm portions 3a, 3b of the mounting member 35 
3 along the axial direction of the disc rotor 1. 

The outer brake pad 4 is provided with a pair of 
ear portions 4a, 4b which are outwardly projected 
from a center portion of both end in the rotational di- 
rection of the disc rotor 1 of its backing plate, respec- 40 
tively. The respective ear portions 4a, 4b are fitted 
into a pair of groove portions 3a1, 3b1 which are 
formed in pad receiving portions 3c of the arm por- 
tions 3a, 3b of the mounting member 3, respectively, 
whereby the outer brake pad 4 is slidably supported 45 
on the arm portions 3a, 3b of the mounting member 
3 along the axial direction of the disc rotor 1. 

The caliper member 5 straddles a portion of the 
disc rotor 1 and is provided with a reaction portion 5b 
pressing the outer brake pad 4 toward an outer side 50 
surface of the disc rotor 1, a cylinder portion 5a re- 
ceiving a piston (not shown) which presses the inner 
brake pad 2 toward to an inner side surface of the disc 
rotor 1 and a bridge portion 5c connecting the reac- 
tion portion 5b and the cylinder portion 5a. Further, 55 
the caliper member 5 is provided with a pair of pin 
bolts 6. Each of the pin bolts 6 is slidably supported 
on a pair of guiding holes (not shown) which are 



formed in the arm portions 3a, 3b of the mounting 
member 3 in an axial direction, respectively. Now, the 
sliding portions between each pin bolt 6 and each 
guiding hole is liquid-tightiy sealed and is protected 
from the muddy water and so on, respectively, and 
the sliding portion between a cylinder hole 7 of the cy- 
linder portion 5a and the piston is liquid-tightiy sealed 
by a seal ring and is protected from the muddy water 
and so on by a boot. 

In this embodiment, the retract springs 8 are in- 
terposed between the arm portions 3a, 3b of the 
mounting member 3 and the ear portions 4a, 4b of the 
outer brake pad 4, respectively. Each retract spring 8 
is formed by the bending of a metallic sheet and is 
provided with a top end portion 8a, a curl portion 8b 
and an arm portion 8c as shown in Fig.3 to Fig.6. The 
top end portion 8a is always contacted with the pad 
receiving portion 3c of the arm portion 3a (3b) of the 
mounting member 3 and the arm portion 8c is fixed 
to the ear portion 4a (4b) of the outer brake pad 4. The 
curl portion 8b connects the top end portion 8a with 
the arm portion 8c and is provided with a bending 
portion having a rounded apex. Thereby, when the 
disc brake assembly 10 is operated and the outer 
brake pad 4 is pressed toward the disc rotor 1 by the 
caliper member 5, the curl portion 8b is elastically de- 
formed and stretched. Therefore, the elastic force of 
the retract spring 8 is imparted to the outer brake pad 
4 so as to separate from the disc rotor 1. Further- 
more, the curl portion 8b is provided with a notch por- 
tion 9 as a hole so as to be able to be easily deformed 
non-elastically. Thereby, when the outer brake pad 4 
is largely worn arid the deformation of the curl portion 
8b is more than a predetermined value (elastic limit), 
the curl portion 8b is deformed non-elastically and 
therefore it is prevented that the outer brake pad 4 is 
separated from the disc rotor by the elastic force of 
the retract spring 8 too much after the release of the 
operation of the disc brake assembly 10. Now, the 
elastic limit of the retract spring 8 is set by the length 
8 of the notch portion 9 in Fig.6 and Fig.7. 

The above-described embodiment of the disc 
brake assembly operates as follows. Referring to 
Fig.1 and Fig.2, when the hydraulic pressure is ap- 
plied to the cylinder hole 7 of the cylinder portion 5a 
of the caliper member 5, the piston (not shown) 
presses the inner brake pad 2 toward the inner side 
surface of the disc rotor 1 and the reaction portion 5b 
presses the outer brake pad 4 toward the outer side 
surface of the disc rotor 10 by a reaction force of the 
hydraulic pressure pressing the inner brake pad 2 
through the piston (not shown). Thereby, both brake 
pads 2, 4 are fictionally engaged with the disc rotor 1 
and the wheel which is rotated with the disc rotor 1 in 
a body is braked. 

In this condition, the arm portion 8c of the retract 
spring 8 is moved toward the disc rotor 1 with the out- 
er brake pad 4 and the top end portion 8a of the re- 
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tract spring 8 maintains contact with the pad receiving 
portion 3c of the arm portion 3a (3b) of the mounting 
member 3. Thereby, the curl portion 8b is elastically 
deformed and stretched. When the hydraulic pres- 
sure which is applied to the cylinder 7 is released, the 
outer brake pad 4 is rapidly separated from the disc 
rotor 1 by the elastic force of the retract spring 8. 
Therefore, it is prevented that the dragging phenom- 
enon in which the contact between the outer brake 
pad 4 and the disc rotor 1 is maintained after the re- 
lease of the operation of the disc brake assembly 10 
is generated. 

In case the outer brake pad 4 is worn, the arm 
portion 8c of the retract spring 8 is moved toward the 
disc rotor 1 with the outer brake pad 4 and therefore 
the curl portion 8b is elastically deformed. When the 
outer brake pad 4 is largely worn and the elastic de- 
formation of the curl portion 8b exceeds the elastic 
limit which is set by the length 6 of the notch portion 
9 in Fig.6 and Fig.7, the curl portion 8b is deformed 
non-elastically. After the curl portion 8b is deformed 
non-elastically, the condition which the curl portion 
8b was deformed non-elastically becomes a base 
condition and the curl portion 8b is elastically de- 
formed from this base condition in response to the 
movement of the arm portion 8c. When the hydraulic 
pressure which is applied to the cylinder 7 is released, 
the outer brake pad 4 is rapidly separated from the 
disc rotor 1 by the elastic force of the retract spring 8 
which is established by the elastic deformation from 
the base condition. Accordingly, it is prevented that 
the outer brake pad 4 is separated from the disc rotor 
by the elastic force of the retract spring 8 too much af- 
ter the release of the operation of the disc brake as- 
sembly 10 and therefore the clearance between the 
disc rotor 1 and the outer brake pad 4 is appropriately 
maintained. 

In case the partial abrasion of the outer brake 
pad 4 is generated in the circumferential direction and 
the outer brake pad 4 of the trailing side (the entry 
side) in the rotational direction of the disc rotor 1 is 
largely worn, the elastic deformation of the curl por- 
tion 8b of the retract spring 8 which is fixed to the out- 
er brake pad 4 of the trailing side exceeds the elastic 
limit by the large movement of the arm portion 8c in 
response to the movement of the outer brake pad 4 
and the curl portion 8b is deformed non-elastically. 
When the hydraulic pressure which is applied to the 
cylinder 7 is released, the outer brake pad 4 of the 
trailing side is rapidly separated from the disc rotor 1 
by the elastic force of the retract spring 8 which is es- 
tablished by the elastic deformation from the base 
condition (non-elastically deformed condition). Fur- 
ther, the outer brake pad 4 of the leading side (the exit 
side) is rapidly separated from the disc rotor 1 by the 
elastic force of the retract spring 8. Accordingly, it is 
prevented that the outer brake pad 4 is separated 
from the disc rotor by the elastic force of the retract 



spring 8 too much after the release of the operation 
of the disc brake assembly 1 0 and therefore the clear- 
ance between the disc rotor 1 and the outer brake pad 
4 is appropriately maintained. 
5 Fig. 8 to Fig.1 0 show a second embodiment of the 

retract spring 8 of the present invention. In this em- 
bodiment, a semicircular notch portion 9a is formed 
on both edges of the apex of the curl portion 8b of the 
retract spring 8. Thereby, as mentioned above, when 
10 the outer brake pad 4 is largely worn and the defor- 
mation of the curl portion 8b is more than predeter- 
mined value (elastic limit), the curl portion 8b is de- 
formed non-elastically and therefore it is prevented 
that the outer brake pad 4 is separated from the disc 
15 rotor by the elastic force of the retract spring 8 too 
much after the release of the operation of the disc 
brake assembly 10. 

Now, in the above mentioned embodiments, the 
retract springs 8 are interposed between the arm por- 
20 tions 3a, 3b of the mounting member 3 and the ear 
portions 4a, 4b of the outer brake pad 4, respectively. 
However, it is able to interpose the retract springs 8 
between the arm portions 3a, 3b of the mounting 
member 3 and the ear portions (not shown) of the in- 
25 ner brake pad 2, respectively too. Furthermore, it is 
able to form the retract spring 8 by the other elastic 
member such as rubber. 

As mentioned above, according to the present in- 
vention, since the brake pad is separated from the 
30 disc rotor by the elastic force of the retract spring un- 
der any condition, it is able to prevent that the drag- 
ging phenomenon which the contact between the 
brake pad and the disc rotor is maintained after the 
release of the operation of the disc brake assembly 
35 is generated. 

Furthermore, according to the present invention, 
when the brake pad is largely worn and therefore the 
curl portion of the retract spring is largely deformed 
in response to the movement of the brake pad, the 
40 deformation of the curl portion exceeds the elastic 
limit which is set by the length of the notch portion 
and the curl portion is deformed non-elastically. After 
the curl portion was deformed non-elastically, the 
condition which the curl portion was deformed non- 
45 elastically becomes a base condition and the curl 
portion is elastically deformed from this base condi- 
tion in response to the movement of the arm portion 
of the retract spring. Thereby, when the operation of 
the disc brake assembly is released, the brake pad is 
so rapidly separated from the disc rotor by the elastic 
force of the retract spring which is established by the 
elastic deformation from the base condition. Accord- 
ingly, it is prevented that the brake pad is separated 
from the disc rotor by the elastic force of the retract 
55 spring too much after the release of the operation of 
the disc brake assembly and therefore it is able to 
maintain the constant clearance between the disc ro- 
tor and the outer brake pad in response to the wear 
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of the brake pad. 

The principles, preferred embodiments and 
modes of operation of the present invention have 
been described in the foregoing description. The in- 
vention which is intended to be protected herein 5 
should not, however, be construed as limited to the 
particular forms disclosed, as these are to be regard- 
ed as illustrative rather than restrictive. Variations and 
changes may be made by those skilled in the art with- 
out departing from the spirit of the present invention. 10 
Accordingly, the foregoing detailed description 
should be considered exemplary in nature and not 
limited to the scope and spirit of the invention as set 
forth in the appended claims. 

15 

Claims 

1 . A disc brake assembly for use wit h a disc rotor ro- 
tated together with wheel in a vehicle body com- 20 
prising; 

a pair of brake pads disposed to both sides 
of said disc rotor, 

a mounting member fixed to a stationary 
member of a vehicle and supporting each of the 25 
brake pads so as to be able to slide along a direc- 
tion in parallel to a rotational axis of the disc rotor, 
a caliper member slidably supported on 
the mounting member so as to be movable in the 
axial direction of the disc rotor and for pressing 30 
each of the brake pads against faces of the disc 
rotor, respectively and 

a pair of retract springs disposed between 
at least one of the brake pads and the mounting 
member and urging the brake pad so as to sepa- 35 
rate from the disc rotor, each said spring having 
an arm portion fixed to an end portion of the 
brake pad in the rotational direction of the disc ro- 
tor, a top end portion supported on the mounting 
member and a curl portion which connects the 40 
arm portion with the top end portion so as to ap- 
ply the elastic force to the brake pad, the curl por- 
tion being provided with at least one notch por- 
tion, respectively. 

A dis c brake assembly as recited in claim 1, 
wherein the mounting member is provided with a 
pair of arm portions in which a pair of grooves ex- 
tending toward the axial direction of said disc ro- 
tor are provided therein, the brake pads are each 
provided with a pair of ear portions which are out- 
wardly projected at the outer side of both ends of 
the brake pads in the rotational direction of said 
disc rotor, respectively and which are fitted into 
the pair of grooves in the arm portion of the 
mounting member so as to be slidably supported 
on the arm portion of the mounting member 
along the axial direction of said disc rotor and the 



45 



50 



55 



retract springs are interposed between the ear 
portions of at least one of the brake pads and the 
arm portions of the mounting member, respec- 
tively, and the arm portions of the retract springs 
are fixed to the ear portions of at least one of the 
brake pads. 

A disc brake assembly as recited in claim 2, 
wherein the curl portion of the retract spring in- 
cludes a bending portion and the notch portion is 
formed as a hole at an apex of the bending por- 
tion. 

A disc brake assembly as recited in claim 2, 
wherein the curl portion of the retract spring in- 
cludes a bending portion and the notch portion is 
formed as notches at both edges of an apex of 
the bending portion. 
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(54) Disc 



(St) A disc brake assembly (10) for use wth a dfec 
w rotor (1) rotated together wth wheel In a vehWe 
body is comprised of a pair of brake pads (2,4) 
disposed to both sides of said disc rotor (1). a 
mounting member (3) fixed to a statkwmem- 
ber of a vehicle and supporting each of the 
brake pads (2,4) so as to be able to slide along a 
direction in parallel to a rotational aris of the 
disc rotor (1). a caliper member (6) slldaWy 
supported on the mounting member (3) so as to 
be movable to the axiai diction of the disc 
rotor (1) and for pressing each of the brake pads 
(2 4) against faces of the disc rotor (1), respect- 
ively and a pair of retract springs (8) dteposed 
between at least one of the brake pads (2.4) and 
the mounting member and urging the b rake pad 
(2 4) so as to separate from the disc rotor (1). 
each said spring (8) having an arm portion (8c) 
Axed to an end portion of the brake pad (2,4) in 
the rotational direction of the disc rotor (1), a 
top end portion (8a) supported on the mounting 
member (3) and a cuil portion (8b) which coth 
CO necte the arm portion (8c) with the top end 
<( portion (8a) so as to apply the elastic force to 
_ the brake pad (2,4), the curt portion (8b) being 
5£ provided wth at least one notch portion (9), 
T- respectively. 
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